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Introduction

Odontoidectomy is the treatment of choice for some diseases
that cause irreducible ventral compression of the brainstem.1–3

Thetransoral routehasbeenusedformanyyearsas thestandard
approach to decompress the ventral craniovertebral junction
(CVJ).1–4 However, this approach is associated with high com-
plication rates involving swallowing and respiratory issues.1–5

Alfieri, in 2002,6 and Kassam, in 2005,7 were the pioneers
to demonstrate that the endoscopic endonasal approach is
feasible to decompress the CVJ. The first performed an
anatomical study, and the second used the endoscopic
endonasal approach to treat a patient with ventral brainstem
compression due to rheumatoid pannus.6,7

Here, we present our series emphasizing the technical
nuances of endoscopic endonasal odontoidectomy.
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Abstract Odontoidectomy is the treatment of choice for some diseases that cause irreducible
ventral compression of the brainstem. In this study, we present our series emphasizing
the technical nuances of endoscopic endonasal odontoidectomy.
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Resumo Odontoidectomia é o tratamento de escolha para algumas doenças que cursam com
compressão irredutível do tronco encefálico. Neste trabalho, apresentamos nossa série
enfatizando as nuances da técnica cirúrgica da odontoidectomia por via endonasal
endoscópica.
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Casuistic

Weretrospectively reviewedaprospectivelycollecteddatabase
of all patients undergoing fully endoscopic endonasal surgery
between 2009 and 2018. From this database, we identified 16
patients (9 female and 7 male) treated by fully endoscopic
endonasal odontoidectomy. The diagnoses were basilar im-
pression in eight patients, rheumatoid pannus in six cases, and
os odontoideum in two cases. The indication of surgery was
based in the irreducible aspects of their conditions and the
severityofcompressionof thebrainstem.All basilar impression
patients had irreducible subtype A according to the Goel
classification, while rheumatoid pannus and os odontoideum
patients had very severe brainstem compression with neuro-
logical disabilities. All patients had signs ofmyelopathy, 13 had
neck pain (81.2%), and 6 had swallowing disturbances (37.5%).

Operative Technique

After general anesthesia, the patient is placed in prone
position with 3-point fixation and routinely receives 2 g of
cephazolin, intravenously. A binostril approach is performed.
The middle and inferior turbinates are displaced laterally.
Under endoscopic view (0-degree, 17 cm, 4 mm scope), the
inferior, middle, and superior turbinates are identified, and
the mucosae of the inferior and middle turbinates are

injected with a solution of lidocaine 1% and epinephrine
(1:100,000). The endoscope is gently advanced through the
nasal floor to the choana (►Fig. 1).

When the nasopharyngeal mucosa is visualized, it is very
important to identify the landmarks. Eustachian tubes are
themain references to avoid an internal carotid artery injury
that runs posterolaterally, and the Rosenmuller fossae are
displaced laterally. The mucosa incision is performed medi-
ally to the Eustachian tubes, in a linear shape, over the
anterior C1 tuberculus, advancing upward, until direct skel-
etonization of the clivus and CVJ is obtained. Lateral and
anterior fluoroscopy images or navigation devices should be
used to confirm the position. Resection of the anterior
longitudinal ligament is needed to access the atlantoaxial
articulation. The C1 anterior arch is removedwith a drill and
a Kerrison punch in all our cases to have a good exposure of
odontoid process. After odontoid exposure, the removal is
initiated. The core of the odontoid is drilled out with a
diamond drill and the residual shell of the odontoid is
removed before cutting the surrounding fibrous pathologic
tissue, if present, or sectioning of apical, alar, and cruciate
ligaments. The amount of removal depends on the abnor-
mality to be treated. In patients with inflammatory condi-
tions, such as rheumatoid pannus, thickening of the
surrounding tissue, including the ligaments, is mandatory
to have a good decompression (►Fig. 2).

Fig. 1 (A) Nasal cavity inspection showing inferior and middle turbinates and nasal septum. (B) View through the choana of nasopharyngeal
mucosa showing the Eustachian tube and the point of mucosal incision (�).
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Closure is an important step. Cases of cerebrospinal fluid
(CSF) leakmust be carefullymanaged. Abdominal fat and dural
sealants are routinely used for this purpose, and a 48-hour
lumbar drain is placed if CSF leak is present. Then, the naso-
pharyngeal mucosa is closed, and nasal packing is performed.
All patients were placed in ventral position and a occipito-
cervical fusion was performed.

After the surgery, immediately removal of orotracheal tube
and restoring spontaneous ventilation is waited. Talking is
allowed in thefirst postoperativeday if noCSF leak is observed.
Otherwise, in cases of CSF leak, 3 days of bed rest are required.
The nasal packing is removed after 2 days. Also, oral feeding
can be resumed in thefirst postoperative day, and a computed
tomography (CT) scan is advised to confirmodontoid resection
and rule out early complications (►Figs. 3, 4 and 5).

Discussion

The CVJ ventral compression remains a challenge for neuro-
surgeons. Congenital conditions, traumatic injuries, infec-
tious diseases, inflammatory conditions, tumors, or other
acquired anatomic lesions may lead to basilar impression of
the odontoid onto the brainstem and spinal cord. This

Fig. 2 Craniocervical junction (CVJ) after skeletonization. (A) Arrow indicates C1 anterior arch. (B) Drilling of C1 anterior arch. (C) Arrow
indicates ventral C2 body. (D) Arrow shows odontoid process.

Fig. 3 (A) Preoperative sagittal computed tomography scan. (B) Preoper-
ative T2 magnetic resonance imaging showing ventral compression of
brainstem at craniovertebral junction.
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compression results in neurologic impairment, most com-
monly numbness and tingling in the limbs, early on, and
later, as the motor nerve weakens, sensitive disturbances,
and sphincter control loss. Most of the times, surgical
intervention is needed to relieve compression and restore
the neurological function.3,5,7,8 Our casuistic was basically
composed of basilar impression (Goel A irreducible type),
rheumatoid pannus and os odontoideum (congenital mal-
formation) cases.

The transoral is the traditional approach used by most of
the surgeons and remains as the gold standard for decom-

pression of this region.1–4 Many authors have reported
problems in the postoperative management of these
patients, mainly regarding swallowing and respiratory com-
plications.9 Recently, the endoscopic endonasal approach for
CVJ has beenproposed as an alternative to the transoral route
in some selective cases with advantages over the traditional
route, but also with limitations.8–14

The advantages include the fact that this is a well-tolerat-
ed procedure by the patients, because it avoids soft or hard
palate cut, reducing the risks of food or liquid regurgitation
to the nose due to palate incontinence. Also, tongue manip-
ulation or glossotomy is not necessary, avoiding tongue
edema, necrosis or ventilator impairment. Prompt and safe
orotracheal extubation after the surgery is allowed, decreas-
ing pulmonary infection rates.7–14 The risk of dysphagia is
decreased, when compared with the transoral approach,
because the incision in the rhinopharynx muscle above the
palatal line is minimized, with lower rates of injury to the
neural plexus in the oropharyngeal wall, allowing prompt
feeding after the surgery.11 Regarding infection, the risk is
reduced compared with the transoral approach due to less
contamination of the surgical field with saliva and oral
bacterial flora.11–14

Furthermore, one of the main advantages is the angle of
view of the odontoid in endoscopic approaches, allowing a
caudal-cranial route and resection of anterior C1 arch if
necessary. Some authors have advocated the preservation
of the C1 anterior arch to keep the CVJ stable,15–17 but our
cases received a complementary occipito-cervical fusion,
and, in our opinion, the exposure is very restricted without
removal of the C1 anterior arch. Also, opening the inferior
portion of the sphenoidal sinus wall through an endosinusal
route allows us to reach ventrally even in severe platybasia
cases with high position of the dens.11,12

Fig. 4 (A) Preoperative sagittal computed tomography scan. (B) Postoperative sagittal computed tomography scan. (C) Preoperative coronal
computed tomography scan. (D) Postoperative coronal computed tomography scan.

Fig. 5 Postoperative 3D computed tomography scan reconstruction.
(A) Posterior view. (B) Anterior view. Yellow arrows indicate the part of
odontoid removed.
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There are still limitations to this approach, which is
challenging for neurosurgeons due to the depth of the route,
the narrowness of the corridor, and the risk of major neuro-
logical disabilities related to the close relationship with the
brainstem and upper spinal cord. Specifically, the endoscopic
approach should be reserved for reference centers withwell-
trained surgeons. Furthermore, the position of the dens in
relation to the palate is an important factor to take into
consideration, as this approach is not considered a good
option for dens located below the palate.18,19 Endoscopic
endonasal odontoidectomy always lead to instability of
cranio-cervical junction by damaging regional ligaments,
and occipito-cervical fusion is recommended to prevent
future problems.20

Conclusion

The endoscopic endonasal approach is a safe and effective
option for decompression of the CVJ. There are some advan-
tages and some limitations to this technique. Decrease of
swallowing and respiratory issues are the main advantages.
Position of dens in relation to the palate and learning curve
are the major problems. Patient anatomy, disease character-
istics and surgeon expertise must be considered when
choosing the right approach. In our opinion, the transoral
and the endoscopic endonasal approaches should be seen as
complementary and not as alternatives.
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